The exact operator system describing the spin system such as ferro-, fetri-and antiferromagnetic ones was obtained in which spin S needs not to be equal to one half. The field operators adopted here are well-known annihilation and creation operators usually used for the Bose field, with subsidiary conditions limiting the infinite space of numbers to a finite value of 2S+1. Exact solutions of these Hamiltonians, of course, can not be obtained because of not bi-Iinear form but they are solved approximately in the case of low temperatures. The resonance conditions obtained by this method for ferro-, ferriand antiferromagnetic cases are the same as those already obtained from the Heisenberg's equation of motions.
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. § I. Introductiou 1 To simplify the problem of magnetic behaviors such as susceptibility and specific heat or consideration about microwave resonance or relaxation phenomena etc. in antiferromagnetic or ferrimagnetic substances, it is very convenient to describe the Hamiltonian of spin system with the operators which are usually used in the field theories l ). The theories hitherto proposed contained more or less unreasonable operators for the system containing spins of small value in which 1/ S should not be neglected_ In Bloch's well known exchange problem,2) however, the exact operator system for spin of 1/2 was used. With respect to the spin wave system, in general, it may be worth while to give an exact operator system as above without the restriction of 1/2 spin, and for this reason we shall describe the method below_ Unfortunately it is also unable to solve the definite problems by this method as in Bloch's case since the Hamiltonian thus transformed is made up .of not bi-linear form of the operators which create or annihilate the number of spin wave quanta " spinon" by unity. However this treatment has some convenience to obtain the useful bi-linear forms of Hamiltonian which are usually used at low temperatures. Although the simplification of Hamiltonian for the ferromagnetic or antiferromagnetic problems have been Used also by many authors, the method discussed below shows a more straightfoward way to construct the Hamiltonian for similar problems which will be seen in the following sections with some examples_ Moreover, this method makes it easy to compare. the relation between the theories hitherto proposed. The exact operator system describing the spin system such as ferro-, fetri-and antiferromagnetic ones was obtained in which spin S needs not to be equal to one half. The field operators adopted here are well-known annihilation and creation operators usually used for the Bose field, with subsidiary conditions limiting the infinite space of numbers to a finite value of 2S+1. Exact solutions of these Hamiltonians, of course, can not be obtained because of not bi-Iinear form but they are solved approximately in the case of low temperatures. The resonance conditions obtained by this method for ferro-, ferriand antiferromagnetic cases are the same as those already obtained from the Heisenberg's equation of motions.
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where,.h" isJj,,+DjJ:. rj" the direction cosine of Sj'" rit. is equal to aj"±i!1;,, and a j" and !1j1, are also direction cosines of Xj" and )lj'" For the case in which all Sk'S are equal'to one half, Hloch ohtained-alrea.dy an _expression similar to the above.
As-stated in -tbeintroductionthe ,direct application of this theory for ferromagnet and so "forth is 'mathematically impossible. The spin wave nature of the Hamiltonian (2.9), however, is easily understood to sotne extent. In the ground state configuration we know all at a,. or bt b,. are nearly equal to zero or 2S", hence we consider that, for example, at a" is either zero or unity. In such a case the matrix elements for b" etC'. are nearly constant with respect to N ". so that we can conclude that Hamiltonian (2. 9) can be considered to be of nearly bi-linear form of the spin wave operators at and (3 ·1) and 
(.'3.13)
If SI and SII are equal with each other, then (3·10) turns back to the well-known expression already proposed by Holstein and Primakoff:
(3.14)
Aitematively if we use the truncated bi-linear Hamiltonian including dipolar, anisotropy and Zeeman energies as well as exchange interaction energy. then the Hamiltonian can also be diagonalized. The result is as follows : 
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Aitematively if we use the truncated bi-linear Hamiltonian including dipolar, anisotropy and Zeeman energies as well as exchange interaction energy. then the Hamiltonian can also be diagonalized. The result is as follows : N. Tsuya' (3.15) where In the above calculation we neglected the long range nature of dipolar force, because if we introduce this effect into consideration the final result becomes complicated one. However it can be surely supposed that eqs. (3.15) or (3.16 ) is nearly correct if we approximate (3.17) to (3 ·19 ) by the well known demagnetizing factors.
b) Anti/erromagnetic case
Alternative simple application of the theory can be developed in the case of antiferromagnetism near the absolute zero of temperature. In this case we also divide the crystal lattice now in consideration into two sublattiq:s as before. In this case we put 
Alternative simple application of the theory can be developed in the case of antiferromagnetism near the absolute zero of temperature. In this case we also divide the crystal lattice now in consideration into two sublattiq:s as before. In this case we put Here we assumed rhat all SIc are equal to one another and to S as before. This expression is almost the same as those already obtained by Anderson 4 ), Kubo 5 ), Nakamura 6 ) and Ziman'). So we shall not be concerned about this problem any more ..
c) Ferrimaglletic case
If the spin of the sublattice I is Sr and that of II is Sn and when Sr is not equal to SIl' or the number of the elementary magnet is not same with each other, this case corresponds to the so-called "Ferrimagnetic" case. The spin wave nature of this magnetism was discussed by Kaplan S ) very briefly basing upon the Heisenberg scheme. On the contrary we shall try to calculate the same Hamiltonian by means of adding the anisotropy energy using the above mentioned method of canonical transformation.
In this case we use the same approximations of the spin wave field operators as previously cited ( 3 . 20) and (3· 21) . The Hamiltonian takes the form
By the canonical Fourier transformation defined by
main truncated parts of (3. 23) are transformed into:
",,
X'P;;,,=LJ {A,j,ata), +B),btb),+ C).(atb~), +a),b_),)} ,
).
with and
Using the following succesive canonical transformations
and 
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X'P;;,,=LJ {A,j,ata), +B),btb),+ C).(atb~), +a),b_),)} ,
~).= {A).+B_).+ V(A)._B_).)2+ 4C/} 1/4 {A).+B_).-V(A).-B_).)2+4C).2}-1!4Xi, y).= {A). + B_). -v (A).-B_).)2+4C).2}1/4{AA +B_). + V (AA-B_).)~+4C).2} -1(4Y).9
and X). =f). cos 19). +~). sin iJ)., } Y).= -f). sin iJ)'+~A cos iJ).9
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we are able to obtain the final expression of Hamiltonian as follows:
XSPin=~{Q).+ata). +Q).-f1tf1).+ (A).+B_).-Q).+-Q)._)/2}.
). 
Microwave resonance conditions
In usual ferromagnetic resonance phenomena it is well known that the resonance condition is hl)=gf1H, (4.1) where I) is the frequency of the microwave used. This condition is easily deduced 9 ) if the g factor of each spin is the same with other. On the other hand the resonance condition in such ferromagnetic materials, for example "rtypomanganite" /0,11) in which there are two types of magnetic ions with gI and gIl, is alsb obtained by adding the corresponding Zeeman energies to the Hamiltonian (3.6), the result in the first approximation IS given by (4·2)
The resonance condition for the ferrimagnetic case is also given by (3.36) putting k). = o.
If there are no anisotropy energy the relation 'sImilar to the above is expressed by 
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Microwave resonance conditions
If there are no anisotropy energy the relation 'sImilar to the above is expressed by (4.3) (3.34 ) and the result is the same with those given by Nagamiya,l5l Kittel/ 4 ) Nakamura 6 ) and Ziman. 7 )
The intensity of absorption line may also be derived from the relations (3·8) and (3 .27 ) to (3·33) with corresponding microwave quanta, as we are not interested at pre sent, in this problem as well as in the statistical behaviour of these systems, so we s~all not, discuss them furthermore. § 5. Conclusions
In this article the exact representation of Hamiltonians for the spin wave field was obtained using the well known Bose field operators with subsidiary conditions. The approximate solutions were obtained for ferro-, ferri-as wellasantiferromagnetic cases in which two types of the spins and Lande factors of magnetic ions exist.
In ,special cases these results of course agree with those obtained already by many authors.
The microwave resonance conditions for two sublattice systems corresponding to the above mentioned cases were also discussed. These were the same ones as those obtained by the present authors and by Wangsness from the classical equation of motion.
, , The author wishes to express his hearty thanks to Professor T. Hirone for his encouragement throughout this work and also Dr. R. K. Wangsness and Professor R. Kubo for their kind discussions.
These two relations (~. 2) and (4.3) were already obtained by the present writer 12 ) solving the Heisenberg's equations of motion. The resonance conditions involving the demagnetizing effect as well as the anisotropy effect corresponding to these cases were obtained by Wangsness. 13 ) Putting g 1= g II one can find from (3. 36) the resonance formula proposed by Kittel 14 for the case of ferrimi!.gnetic resonance.
If we use (3·26), in which gI=gII and SI=SII, antiferromagnetic resonance condition can be found directly from (3.34 ) and the result is the same with those given by Nagamiya,l5l Kittel/ 4 ) Nakamura 6 ) and Ziman. 7 )
The intensity of absorption line may also be derived from the relations (3·8) and (3 .27 ) to (3·33) with corresponding microwave quanta, as we are not interested at pre sent, in this problem as well as in the statistical behaviour of these systems, so we s~all not, discuss them furthermore. § 5. Conclusions In this article the exact representation of Hamiltonians for the spin wave field was obtained using the well known Bose field operators with subsidiary conditions. The approximate solutions were obtained for ferro-, ferri-as wellasantiferromagnetic cases in which two types of the spins and Lande factors of magnetic ions exist.
